INTRODUCTION
Tityus columbianus is a scorpion that belongs to the Buthidae family and that is endemic of Eastern Andes of Colombia. Its populations are found between 2200 to 3000 m (Botero-Trujillo y Fagua, 2007; Bohórquez et al., 2005; Flórez, 2001; Fet y Lowe, 2000 , Lourenço, 1997 . As described by Teruel and García (2008) , T. columbianus is a particular case of scorpion which general aspects of its biology are known. However, there are no studies focused on specific patterns of the population, such as their lifecycle; as a matter of fact, there is only one taxonomic and systematic work. It is a brownish, mottled with yellowish spots, smallsized scorpion (Fig. 2a) , well-known for having sexual populations in the northernmost area of its geographic distribution ( Fig.1) , while to the south (Bogotá savanna and vicinity) there are parthenogenetic populations (Lourenco, 1991; Lourenco, et al., 1996) . So far it has not been possible to complete the lifecycle of T. columbianus under laboratory conditions and therefore determine the number of molts to maturity. The aim of this study was to determine the number of stages involved in the lifecycle of T. columbianus, applying the geometric progression index established by Pzibram & Megusâr (Francke y Sissom, 1984) , which allows to infer with a high degree of reliability the number of stages based on measurement of specimens' structures of well-known ages.
Materials and Methods

Study Site
Specimens used in this study were collected near Arcabuco, Iza and Villa de Leyva towns ( Fig.1) of Boyacá (Colombia) during the first semester of 2011. They were deposited in the arachnological collection of Universidad Nacional de Colombia (Bogotá). The sample consisted of 47 specimens of T. columbianus: 23 adult females -three from Arcabuco, two from Iza and 18 from Villa de Leyva-, and 24 juveniles -nine from Arcabuco, seven from Iza and eight from Villa de Leyva. 
Measurement of characters
Three characters were measured: dorsal median line of carapace, pedipalp chela (left) from the base to the tip, and the left median lateral line of the fifth metasomal segment (Fig. 2) . Longitudinal measures of these characters were taken using TpsDig2 geometric morphometry software (Rohlf, 2006) . Specimens were photographed placing them onto millimetric paper to get a scale and a measurement conversion factor in millimeters of each chosen character (adults with Nikon Coolpix p100 and juveniles with Leica EZ4D stereomicroscope). Landmarks (Bookstein, 1991) were placed at the tip and base of the measured structure (Fig. 2) , and saved in a tps file with coordinates for each point. The reference points were standardized for second instar juveniles and adults. Several replicates of landmarks were made according to indications by Arnqvist & Mârtensson (1998) for these studies. Through Euclidian distance calculation of each landmark point coordinates (Bookstein, 1991) , and multiplying it by the conversion factor obtained with milimetric paper, the final distance in millimeters between landmarks was obtained. Matrixes of distances for each structure and their average in adults and juveniles were generated from the sample. The obtained values were introduced to Francke & Sissom (1984) prediction equation:
Where n is the number of required stages for a juvenile to reach adult size, A is the structure measure of an adult, Y is the measure of the same structure in the juvenile of a known stage, and P is the theoretical progression factor 1.26 (Francke y Sissom,1984) . The progression factor refers to the relation between the size of a measure character from one stage to the next (Polis, 1990) .
RESULTS AND DISCUSSION
In this study, the geometric progression index established by Pzibram & Megusâr (Francke & Sissom, 1984) was used according to their proposed theoretical method. The predictions of such method, under the assumption of a constant 1.26 progression factor, determine the number of stages involved in the lifecycle of T. columbianus. The theoretical method is based on the knowledge that certain measurements in successive stages of at least some arthropods increase in a regular geometrical progression. By knowing the length of some structures on newborn and adult arthropods, and assuming the progression law to be valid for that species, the number of molts (or intervening stages in the geometrical progression) linking newborn and adult measurements can be calculated (Francke & Sissom, 1984) . (Polis, 1990) , confirming the validity of the progression index for this species.
This research contributes to the study of Colombian scorpions and offers a parameter of the possible postembryonic development of populations in the western zone of the Andes. On the other hand, it confirms the validity of progression indexes application, which allow its extrapolation to populations of northern South America. As show by Armas (1986) for other butids, and Teruel & Piorno (2006) , the progression indexes and the theoretical method described by Francke y Sissom (1984) are a tool to estimate the number of molts along scorpions' postembryonic Estimates per locality were obtained from averaging the values given by this index in each structure separately. These values were averaged again, getting a total estimated of 4.54 molts. This value was rounded off to the nearest integer since there is not fraction of a molt. In this study, being a theoretical approach, it was assumed that the value is between 4 and 5 stages from the second instar.
Therefore, it means that T. columbianus could go through 6 and 7 stages along its post-embryonic development. This result is consistent with the number of stages reported for other species of the genus, whose life cycle has been completed under development when it has not been possible to complete their lifecycle.
CONCLUSIONS
It was possible to extrapolate the stages of development and number of molts of T. columbianus. It was found that such species go through 6 and 7 stages along its postembryonic development. The application of the geometric progression index established by Pzibram & Megusâr (Francke & Sissom, 1984) , and the use of morphometry allow to inferwith a high degree of reliability-the number of stages, based on measurement of specimens' structures of well-known ages.
